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© A system for adjusting the . white balance of a 
projector type color display device is shown. The 
color display device includes three single color 
cathode ray tubes u(hm which single color beanr^s 
are projected onto a screen to form a colored image 
on the screen. The white balance adjusting system 
comprises a first device for feeding one of the three 
cathode ray tubes with all white signal to cause the 
same to project a single color image on the screen; 
a second device for detecting a luminance value of 
the single color image on the screen; a third device 
for deriving luminance values of the other single 
color images from the detected luminance value; 
and a fourth device for controlling the selected 
cathode ray tube in such a manner that the derived 
luminance values are put in a tolerance which is 
provided for dealing with a noise of the second 
device. 
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BACKGROUND OF THE INVENTION 

1. Field of the Inve ntion 

The present invention relates to a system and 
a method for adjusting the white balance of a 
projector type color display device. 

2. Description of the Prior art 

In color projectors (viz., projector type display 
devices), "white balance adjustnnent" is usually 
carried out at the time when the projectors are still 
in a manufacturing line and/or they are brought to a 
user's setting place. As is known, by properly ad - 
justing the white balance of the color projector, the 
color image on the screen can have a natural color 
tone. However. In. the color projectors of a type 
wherein images on display surfaces of three (viz.. 
Red, Green and Blue) color display TV tubes are 
projected onto a screen to form a colored image 
thereon, the white or color balance of the projector 
is easily out of tune due to complicated arrange - 
ment of the three display TV tubes. Thus, in the 
color projectors of such type, the white balance 
adjustment is always necessary when the setting 
place and setting orientation of the projector 
change. Furthermore, such white balance adjust- 
ment becomes necessary when the projectors are 
used for a long time. 

Hitherto, the white balance adjustment at the 
manufacturing line has been made by using color 
sensors. That is, the color sensors are manually 
attached to the display faces of the three display 
tubes for sensing the colors displayed on the dis- 
play faces. All white signals (such as SIRE signal 
and 100IRE signal) are fed to each display tube as 
an external signal, and the white balance adjust- 
ment of the color projector is carried out with 
reference to the information signals issued from the 
color sensors. One of the methods of this type is 
described in Japanese Patent First Provisional 
Publication 3 - 236699. 

The white balance adjustment at the user side 
has been made by using a colorimeter and a 
color -difference meter. That is. the adjustment 
has been made manually by an inspector who 
compares, with his or her eyes, the color image on 
the screen and the reference color data provided 
by the colorimeter and the color difference meter. 

However, it is difficult or at least troublesome 
to adjust the white balance by using the above- 
mentioned conventional adjusting methods. In fact, 
attaching and detaching the color sensors to and 
from the display tubes on the manufacturing line 
are troublesome. This becomes much severe when 
a plurality of stackable color display devices, which 
are used for consituting a so -called "mulUscreen". 



are subjected to the white balance adjustment. 
Furthermore, the white balance adjustment by us- 
ing the colorimeter and the color - difference meter 
requires a great deal of skill. 

5 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a system and a method for adjusting the 

10 white balance of a projector type color display 
device, which are free of the above-mentioned 
• drawbacks. 

According to a first aspect of the present in- 
vention, there is provided a system for adjusting 

76 the white balance of a projector type color display 
device which includes three single color cathode 
ray tubes from which single color beams are pro - 
jected onto a screen to form a colored image on 
the screen. The white balance adjusting system 

20 comprises first means for feeding one of the three 
cathode ray tubes with all white signal to cause the 
same to project a single color image on the screen; 
second means for detecting a luminance value of 
the single color image on the screen: third means 

25 for deriving luminance values of the other single 
color images from the detected luminance value; 
and fourth means for controlling the selected 
cathode ray tube in such a manner that the derived 
luminance values are put in a tolerance which is 

30 provided for dealing with a noise of the second 
means. 

According to a second aspect of the present 
invention, there is provided a method for adjusting 
the white balance of a projector type cola display 

35 device which includes three single color cathode 
ray tubes from which single color beams are pro- 
jected onto a screen to form a colored image on 
the screen. The method comprises (a) feeding one 
of the three cathode ray tubes with all white signal 

40 to cause the same to project a single color image 
on the sc^en; (b) detecting a luminance value of 
the single color image on the screen; (c) deriving 
luminance values of the other single color images 
from the detected luminance value; (d) controlling 

45 the selected cathode ray tube in such a manner 
that the derived luminance values are put into a 
tolerance which Is provided for dealing with a noise 
which is inevitably produced when the step (b) is 
carried out; and (e) repeating the steps (a), (b). (c) 

50 and (e) on the other two cathode ray tubes. 

According to a third aspect of the present 
invention, there is provided a method for adjusting 
the white balance of a plurality of projector type 
color display devices, each device including three 

55 single color cathode ray tubes from which single 
color beams are projected onto a screen to form a 
colored image on the screen. The method com- 
prises (a) preparing a reference color display de - 
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vice whose while balance has been already ad~ 
justed; (b) feeding one of the three cathode ray 
tubes of the reference color display device with all 
while signal to cause the sanne to project a single 
color image on the screen; (c) delecting a lu- 
minance value of the single color image on the 
. screen; (d) repeating the steps (b) and (c) on the 
other two cathode ray tubes of the reference color 
display device thereby to respectively provide ref - 
erence luminance values of the three cathode ray 
tubes of the reference color display device; (e) 
detecting luminance values of three single color 
images on the screen, which images are provided 
by the three cathode ray tubes of one of the plural 
color display devices to be adjusted; (f) controlling 
the gain and the bias of the selected color display 
device in such a manner that the detected lu- 
minance values are controlled to the reference lu - 
minance values; and (g) repeating the steps of (e) 
and (f) on the remaining color display devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present 
invention will become apparent from the following 
description when taken in conjunction with the ac- 
companying drawings, in which: 

Rg. 1 is a simplified block diagram of a white 
balance adjusting system for a projector type 
color display device, which is made in accor- 
dance with the present invention; 
Fig. 2 is a flowchart showing operation steps 
conducted in the system of Fig. 1 for adjusting 
the white balance of one color projector; and 
Fig. 3 is a flowchart showing operation steps 
conducted for adjusting the white balance of a 
plurality of color projectors. 

DETA ILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1, there is shown < a bloo^;; 
diagram of a system for adjusting the white bal - 
ance of one color projector, which is made in 
accordance with the present invention. 

In the drawing, denoted by numeral 1 is the 
color projector whose white balance is to be ad - 
justed, 2 is a screen onto which a color image from 
the projector 1 is projected, and 3 is a black- 
and - white CCD (charged coupled device) camera 
which is arranged to face the screen 2. 

Designated by numeral 4 is a projector auto - 
set up control unit and 5 is a commander. The 
control unit 4 is a microcomputer 'which comprises 
an A/D (analog/digital) converter section 41 . a CPU 
(central processing unit) section 42. a RAM and 
ROM section 43 and an I/O (input/output) section 
44. 



The projector 1 comprises three (viz., Red, 
Green and Blue) high intensity cathode ray tubes 
(viz.. CRTs) from which respective (viz.. Red, 
Green and blue) brilliant color beams are projected 
5 forward onto the screen 2 to form a colored image 
on the screen 2. 

As will be described in detail hereinafter, upon 
requirement of the white balance adjustment of the 
color projector 1. at first, only one (for example, 
10 Green) cathode ray tube is energized and all white 
signal of H/L (high -light) side is fed to the Green 
cathode ray tube. Thus, the Green cathode ray 
tube projects a green color image (that is, the 
green component of the all white signal of H/L 
76 side) on the screen 2. In response to an instruction 
signal from the control unit 4. the black-and- 
white CCD camera 3 takes or detects the lu- 
minance (or b«ghtness) of the green color image 
on the screen 2. The analog signal from the CCD 
20 camera 3 is converted into a digital type by the 
A/D converter 41 and fed to the CPU 42. Then, all 
white signal of C/O (cut-off) side is fed to the 
Green cathode ray tube to cause the same to 
project another green color image (that is, the 
25 green component of all white signal of C/O side) on 
the screen 2. The CCD camera 3 detects the 
luminance value of this green color image on the 
screen 2 to feed the control unit 4 with an in- 
formation on the luminance value. The CPU 42 of 
30 the control unit 4 treats , the luminance representing 
data from the CCD camera 3 with reference to a 
predetermined reference data stored in the mem- 
ory section 43 to provide a display means of the 
commander 5 with an information which Is needed 
35 for adjusting the Green cathode ray tube of the 
color projector 1, With reference to the information 
thus displayed on the commander 5. an operator 
manipulates gain and bias volumes of the Green 
cathode ray tube. 
40 Then, similar manipulation is applied to the 

other two (Red and Blue) cathode ray tubes for 
adjusting me white balance of these cathode ray 
tubes. 

With these steps, the white balance adjustment 
45 of the color projector 1 is completed. 

The method for adjusting the white balance of 
the color projector 1 will be much clearly under- 
stood from the following description. 

Referring to Fig. 2, there is shown a flowchart 
50 which depicts the steps for adjusting the white 
balance of trie color projector 1 . 

The ROM of the control unit 4 has previously 
memorized reference luminance ratios between 
Green. Red and Blue color images on the screen 2 
55 on three reference color temperatures which are, 
for example, 6500 K. 3200 K and 9300 K. 

The CCD camera 3 has an integration function 
to deal with a dark picture on the screen 2. 
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In the flowchart, at step S-1, the number of 
integration in the CCD camera 3 on the H/L side 
and that on the C/0 side are both calculated in 
accordance with the luminance values of single 
color (viz.., green) images on the screen 2, which s 
images have the color temperature of 6500 K. As is 
described hereinabove, the two types of single 
(viz., green) color images are provided by feeding 
the Green cathode ray tube with all white signal of 
the H/L and C/0 sides. Then, at step S-2, the w 
pedestal level of the single color image (viz., the 
blanking level of the image signal produced when 
the screen 2 does not prepare any luminous image 
thereon) is derived. Then, at step S - 3, the lu - 
minance value of the single (viz., green) color im - 75 
age on the screen 2 is read on each of the "H/L" 
and "C/0" sides. At step S-4, the luminance 
values of the other two (viz., Red and Blue) color 
images are derived from the just read luminance 
value of "Green" in view of the previously memo- 20 
rized luminance ratio between "G", "R" and "B" of 
the color temperature of 6500 K. At steps S-5 and 
S-6, by controlling the gain and the bias of the 
Green cathode ray tube, the tracking of the "H/L" 
side - and that of the "C/0" side are adjusted so 25 
that the derived luminance values of the two color 
images "B" and "R" are brought onto or hidden by 
a margin which is provided for dealing with the 
noise of CCD camera 3. With this, adjustment of 
the Green cathode ray tube is achieved. 30 

Then, similar steps are carried out on the other 
two (viz., red and blue) color images on the screen 
2, which images have the color temperature of 
3200 K and 9300 K. These color images are pro- 
vided by feeding the Red and Blue cathode ray 35 
tubes with all white signal of the H/L and C/0 sides. 
When operation steps corresponding to the 
above-mentioned steps S-5 and S-6 are fin- 
ished, adjustment of the Red and Blue cathode ray 
tubes is completed, and thus, the white balance of 40 
the color projector 1 is completed. / 
Referring to Fig. 3. there is shown another 
flowchart which depicts the steps for adjusting the 
white balance of a plurality of color projectors. 

In order to carry out this adjustment, a refer - 4S 
ence or first projector 1 is prepared, whose white 
balance has been already adjusted in the above- 
mentioned manner. 

At step S-11. the luminance values of the 
reference colors "R", "G" and "B" of the first so 
projector 1 are detected on both the "H/L" and 
"C/O" sides. That is, at first, one of the Red. Green 
and Blue cathode ray tubes is energized and fed 
with all white signal of H/L and C/O sides. With 
this, the selected cathode ray tube projects one 55 
color image on the screen 2. The luminance value 
of the color image is detected by the black - and - 
white CCD camera 3. Similar operation is carried 



out on the other two cathode ray tubes to detect 
the luminance values of the other two color images. 
With these steps, six reference luminance values 
"RH1", "GH1", "BH1". "RC1", "GC1 " and "BCl" 
of the reference projector 1 are provided. 

Then, at step S-12, by controlling gain and 
bias volumes of each cathode ray tube of a second 
projector V which is to be adjusted, the tracking of 
the "H/L" side and that of the "C/O" side are 
adjusted in such a manner that the luminance 
values "RH1 -2", "GH1 -2". "BH1 -2", "RCl-2", 
"GCI -2" and "BC1 -2" of this second projector 
V are the same as the reference luminance values 
"RH1", "GH1", "BH1", "RCI". "GCl " and "801" 
of the reference or first projector 1 . 

At steps S-13 and S-14. similar operation is 
carried out for adjusting the white balance of third 
and fourth projectors 1 " and 1 "\ 

With these steps, adjustment of the white bal - 
ance of the second, third and fourth projectors V, 
1" and 1"' and more can be readily carried out by 
using only the data of the first or reference pro- 
jector 1. 

In the afore - mentioned embodiments, a 
black-and-white type CCD camera 3 is used. 
However, if desired, a color type CCD camera may 
be used. In this case, all of the three cathode ray 
tubes project their single color images onto the 
screen 2 at the same time to form all white image 
on the screen 2. and the color CCD camera detects 
the luminance values of the Green. Red and Blue 
color components of the all white image at the 
same time. 

Claims 

1. A system for adjusting the white balance of a 
projector type color display device which in - 
eludes three single color cathode ray tubes 
from which single color beams are projected 
onto a screen to form a colored image on the 
screen, the white balance adjusting system 
comprising: 

first means for feeding one of the three 
cathode ray tubes with all white signal to cause 
the same to project a single color image on 
said screen; 

second means for detecting a luminance 
value of said single color image on said 
screen; 

third means for deriving luminance values 
of the other single color images from the de - 
tected luminance value; and 

fourth means for controlling the selected 
cathode ray tube in such a manner that the 
derived luminance values are put in a toler- 
ance which is provided for dealing with a noise 
of said second means. 
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A system as claimed in Claim 1. in which said 
first means- teeds the selected cathode ray 
tube with both all white signal of high -light 
side and all while signal of cut-off side. 

5 

A system as claimed in Claim 2, in which said 
second means comprises one of a black- 
and-white CCD camera and a color CCD 
camera. 

70 

- A system as claimed in Claim 3. in which said 
third means is a computer, said computer 
preparing a reference luminance ratio between 
green, red and blue color images on the 
screen on a reference color temperature, said 75 
reference luminance ratio being used when the 
luminance values of the other single color im - 
ages are derived. 

5. A system as claimed in Claim 2. in which the 20 
CCD camera is arranged to face said screen. 

6. A system as claimed in Claim 1 . further com - 
prising a display means which displays an 
information needed for adjusting the gain and 26 
the bias of the selected cathode ray tube. 

7. A method for adjusting the white balance of a 
projector type color display device which in - 
eludes three single color cathode ray tubes 30 
from which single color beams are projected 
onto a screen to form a colored image on the 
screen, said method comprising: 

(a) feeding one of the three cathode ray 
tubes with all white signal to cause the 3£ 
same to project a single color image on 
said screen; 

(b) detecting a luminance value of said 
single color image on said screen; 

(c) deriving luminarice values of the other 4< 
single color imaged from the detected lu- 
minance value; 

(d) controlling the selected cathode ray tube 
in such a manner that the derived lumi- 
nance values are put into a tolerance which 4 
is provided for dealing with a noise which is 
inevitably produced when the step (b) is 
carried out; and 

(e) repeating the steps (a), (b), (c) and (e) 

on the other two cathode ray tubes. e 



a reference luminance ratio between green, 
red and blue color images on the screen on a 
reference color temperature. 

10. A method for adjusting the. while balance of a 
plurality of projector type color display de- 
vices, each device including three single color 
cathode ray tubes from which single color 
beams are projected onto a screen to form a 
colored image on the screen, 
said method comprising: 

(a) preparing a reference color display de- 
vice whose white balance has been already 
adjusted; 

(b) feeding one of the three cathode ray 
tubes of said reference color display device 
with all white signal to cause the same to 
project a single color image on said screen; 

(c) detecting a luminance value of said sin - 
gle color image on said screen; 

(d) repeating the steps (b) and (c) on the 
other two cathode ray tubes of said refer- 
ence color display device thereby to re- 
spectively provide reference luminance 
values of the three cathode ray tubes of the 
reference color display device; 

(e) detecting luminance values of three 
single color images on the screen, which 
images are provided by the three cathode 
ray tubes of one of the plural color display 
devices to be adjusted; 

(f) controlling the gain and the bias of the 
selected color display device- in such a 
manner that the detected luminance values 
are controlled to the reference luminance 
values; and 

(g) repeating the steps of (e) and (f) on the 
remaining color display devices. 

11- A method as claimed in Claim 10, in which the 
color display devices are to be stacked for 
consituting a multiscreen. 



a A method as claimed in Claim 7, in which the 
operation of the step (b) is made by using a 
black - and - white CCD camera. 

9. A method as claimed in Claim 7, in which the 
derivation of the luminance values of the other 
single color images is made with reference to 
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® A system for adjusting the white balance of a 
projector type color display device is shown. The 
color display device includes three single color cath- 
ode ray tubes from which single color beams are 
projected onto a screen to form a colore'if jmage on 
the screen. The white balance adjusting system 
comprises a first device for feeding one of the three 
cathode ray tubes with all white signal to cause the 
same to project a single color image on the screen; 
a second device for detecting a luminance value of 
the single color image on the screen; a third device 
for deriving luminance values of the other single 
color images from the detected luminance value; 
and a fourth device for controlling the selected cath- 
ode ray tube in such a manner that the derived 
luminance values are put in a tolerance which is 
provided for dealing with a noise of the second 
device. 
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